Suppression of epileptiform burst discharges in CA3 neurons of rat hippocampal slices by the organic calcium channel blocker, verapamil.
We studied the effects of the organic calcium channel blocker, verapamil, on spontaneous and bicuculine-induced epileptiform burst discharges in CA3 pyramidal cells of hippocampal slices. A transient increase of burst discharge rate was observed in most cells within 30 min after the addition of verapamil (100 microM) to the perfusing medium. Prolonged verapamil perfusions gradually reduced the rate and duration of burst discharges, then abolished them in all tested slices (over periods of 50-150 min) without blocking synaptic transmission. Responses to intracellular injections of current pulses were also gradually affected by verapamil: Action potential amplitude was decreased, action potential duration increased, frequency adaptation increased, amplitude of the fast hyperpolarization following a single action potential decreased, and amplitude and duration of the slow afterhyperpolarization markedly reduced. The amplitude of calcium spikes elicited in slices perfused with tetrodotoxin-containing medium was not affected by verapamil, but the mean velocity of depolarization near the peak of the calcium spike was decreased. Membrane resting potential and input resistance were not affected by verapamil. These results confirm that verapamil is able to suppress epileptiform activity, but suggest that this effect is rather non-specific, due to inhibition of both postsynaptic sodium and calcium conductances.